General considerations: All manipulations were carried out using standard Schlenk techniques under a dry nitrogen atmosphere. Iron complexes Cp*Fe(CO)(py)(Me) S1 , CpFe(CO) 2 (Me) S2 , Cp*Fe(CO) 2 (Me) S3 , and secondary phosphines S4, S5 were prepared according to the literature methods. The other chemicals were commercially available. Solvents were purified employing a two-column solid-state purification system or were distilled from appropriate drying agents under N 2 . NMR spectra ( 1 H, 13 C{ 1 H}, 19 F{ 1 H} and 31 P{ 1 H}) were recorded on a JNM AL-400 spectrometer. 1 H and 13 C{ 1 H} NMR data were referred to residual peaks of solvent as an internal standard, and 19 F{ 1 H} and 31 P{ 1 H} NMR chemical shifts were referenced to external hexafluorobenzene (-162.7 ppm) and 85% H 3 PO 4 (0 ppm) samples. NMR yield and E/Z ratio were determined by 31 P NMR using triphenylphosphine oxide P(=O)Ph 3 as an internal standard. Elemental analysis data were obtained on a Perkin-Elmer 2400 CHN elemental analyzer.
~ 2 [ (1Z)-2-(4-Methylphenyl)ethenyl]diphenylphosphine (1b)
The compound 1b was prepared from p-ethynyltoluene and diphenylphosphine by general procedure as a white powder (178 mg, 59%). S6
[(1Z)-2-(4-Methoxyphenyl)ethenyl]diphenylphosphine (1c)
The compound 1c was prepared from p-ethynylanisole and diphenylphosphine by general procedure and chromatographed on alumina with CH 2 Cl 2 eluent. The yellow-orange band was collected and volatile materials were removed under reduced pressure. The residue was washed with n-hexane (1 mL × 4) and dried in vacuo to give 1c as a white powder (54 mg, 25%). S6
p-[(1Z)-2-(Diphenylphosphino)ethenyl]aniline (1d)
The compound 1d was prepared from p-ethynylaniline and diphenylphosphine by general procedure as a pale yellow powder (252 mg, 65%).
1 H NMR (400 MHz, C 6 D 6 , ppm): 2.71 (s, 2H, NH 2 ), 6.18 (dd, J PH = 21.6 Hz, J HH = 13.1 Hz, 1H, CH=C), 6.23 (dd, J PH = 3.0 Hz, J HH = 13.1 Hz, 1H, C=CHP), 14H, Ph) . 13 NP; C, 79.19; H, 5.98; N, 4.62; Found: C, 79.44; H, 6.11; N, 4.56 .
[(1Z)-2-(4-Fluoro)ethenyl]diphenylphosphine (1e)
The compound 1e was prepared from 4-fluorophenylacetylene and diphenylphosphine by general procedure as a white powder (45 mg, 30% 
[(1Z)-2-(4-tert-Buthylphenyl)ethenyl]diphenylphosphine (1f)
The compound 1f was prepared from 4-tert-butylphenylacetylene and diphenylphosphine by general procedure as a white powder (189 mg, 42%). 
2-[(1Z)-2-(Diphenylphosphino)ethenyl]pyridine (1g)
The compound 1g was prepared from 2-ethynylpyridine and diphenylphosphine by general procedure as a white powder (35 mg, 22%). S6
[(1Z)-2-(3-Thiophenyl)ethenyl]diphenylphosphine (1h)
The compound 1h was prepared from 3-ethynylthiophene and diphenylphosphine by general procedure as a white powder (161 mg, 32% 
[(1Z)-2-Ferrocenylethenyl]diphenylphosphine (1i)
The compound 1i was prepared from ethynylferrocene and diphenylphosphine by general procedure as an orange powder (183 mg, 46%). 
p-[(1Z)-2-{Di(4-methylphenyl)phosphino}ethenyl]aniline (1j)
~ 4 T he compound 1j was prepared from p-ethynylaniline and bis(4-methylphenyl)phosphine by general procedure and chromatographed on alumina with CH 2 Cl 2 eluent. The yellow-orange band was collected and volatile materials were removed under reduced pressure. The residue was washed with EtOH (1 mL × 2) and n-hexane (1 mL × 2), and dried in vacuo to give 1j as a pale yellow powder (220 mg, 65%). 
p-[(1Z)-2-{Di(4-methoxyphenyl)phosphino}ethenyl]aniline (1k)
The compound 1k was prepared from p-ethynylaniline and bis(4-metoxhyphenyl)phosphine by general procedure and chromatographed on alumina with CH 2 Cl 2 eluent. The yellow-orange band was collected and volatile materials were removed under reduced pressure. The residue was washed with EtOH (1 mL × 2) and n-hexane (1 mL × 2), and dried in vacuo to give 1k as a pale yellow powder (216 mg, 60%). H, 6.10; N, 3.85; Found: C, 72.40; H, 6.18; N, 3.96 .
Preparation of Cp*Fe(CO)(PHPh 2 )Me (A)
A toluene solution (2 mL) containing Cp*Fe(CO)(py)(Me) (1.62 mmol, 520 mg) and diphenylphosphine (1.62 mmol, 283 L) was stirred at ambient temperature for 15 minutes. After all volatile materials were removed under reduced pressure, the residue was wash with n-hexane (4 mL × 3) at -20 °C and dried in vacuo to give A as an orange powder (517 mg, 76%). 
) (G)
A toluene solution (1 mL) containing Cp*Fe(CO)(PHPh 2 )(Me) (0.5 mmol, 210 mg) and diphenylphosphine (0.5 mmol, 87 L) was heated at 110 °C for 1 hour. After all volatile materials were removed under reduced pressure, the residue was wash with n-hexane (2 mL × 5) at -20 °C and dried in vacuo to give G as a reddish orange powder (167 mg, 56% 
Preparation of Cp*Fe(CO){C(Ph)=C(H)PPh 2 } (E)
A toluene solution (0.6 mL) containing Cp*Fe(CO)(PPh 2 )(PHPh 2 ) (0.5 mmol, 300 mg) and phenylacetylene (0.5 mmol, 60 L) was heated at 110 °C for 1 hour. After all volatile materials were removed under reduced pressure, the residue was wash with n-hexane (2 mL × 4) at -20 °C and dried in vacuo to give E as a brown yellow powder (174 mg, 67%).
~ 7 1 -Bis(4-methoxyphenyl)phosphino-2-diphenylphosphinophenylethane (2c)
The compound 2c was prepared from bis(4-methoxyphenyl)phosphine and [(1Z)-2-phenylethenyl]-diphenylphosphine (1a) by general procedure as a white powder (154 mg, 83% 
1-Bis(4-fluorophenyl)phosphino-2-diphenylphosphinophenylethane (2d)
The compound 2d was prepared from bis(4-fluorophenyl)phosphine and [(1Z)-2-phenylethenyl]-diphenylphosphine (1a) by general procedure as a white powder (121 mg, 69%). 
1-Di(p-methylphenyl)phosphino-2-diphenylphosphino-2-(p-aminophenyl)ethane (2e)

